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Form Approved - OME No, 0581-0055

REPRODUCE LOCALLY. lncluds form number and date on all raproductions
U.8. DEPARTMENT OF AGRICULTURE
AGRICULTURAL CE
SCIENCE AND TECHNOLOGY - PLANT VARIETY PROTECTION OFFICE

T IETY PROTECTION CERTIFICATE
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Hie Privacy Act of 1974 (8 1).8.C. 5528) and
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CENTEAL VALLEN SEEDS, ING.
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EXPERIMENTAL NAME 3. VARIETY
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4. ADDRESS [Shoetand No, or RE.D, No., Clly, Stats, and ZiP Code, and Couniry}

HBS VIATOR wAY, SUITE (D
SALINAS, CA. 9290 7
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ORGANIZATION {corporation, partnership, assoeiation, eic.)

CENTRAL VALLEN SEEDS, INC.

8. IF INCORPORATED, GIVE
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INSTRUGTIONS 2 I 2 1) @ @ (g 5
GENERAL: Ta be effactively filed with the Plant Variety Protection Office (PVPO), ALL of the following items must be received in the PVPO: (1) Completed
application form signed by the owner; (2) completed exhibits A, B, C, B (3) for a seed reproduced variety at least 2,500 viable untreated seeds, for a hybrid variety at
ieast 2,500 untreated seeds of each fine necessary to reproduce the variety, or for tuber reproduced varieties verification that a viable (in the sense that it will reproduce
an entire plant) tissue culiure will be deposited and maintained in an approved public repository; (4) check drawn on a U.S. bank for $2,705 ($320 filing fee and $2,385
examination fee}, payable to "Treasurer of the United States" (See Section 97.6 of the Regulations and Rules of Practice,) Partial applications will be held in the PVPO
for not more than 90 days, then returned to the applicant as unfiled. Mail application and vther requirements to Piant Variety Protection Office, AMS, USDA, Room 500,
NAL Building, 10301 Baltimore Avenue, Beltsvifle, MD 20705-2351. Retain one copy for your files. All tems on the face of the application are self explanatory unless
noted below. Corrections on the application form and exhibits must be initialed and dated, DO NOT use masking materials to make corrections. If a certificate is
allowed, you will be requested fo send a check payable to "Treasurer of the United States” in the amount of $320 for issuance of the certificate. Certificates will be
fssued to owner, not licensee or agent.

Plant Variety Protection Office
Telephone: (301) 504-5518
FAX: (301} 504-5291
Homepage: hitp:/fiwww.ams.usda.goviscience/pvp.htm
ITEM

18a. Give: {1} the genealogy, including public and commercial varisties, lines, or clones used, and the breeding method;
(2) the details of subsequent stages of selection and multiplication;
(3) evidence of uniformity and stability; and
{4) the type and frequency of variants during reproduction and multiphication and state how these variants may be identified

18b. Give a summary of the variety's distincitness. Clearly state how this application variety may be distinguished from alf other varieties in the same crop. If the
new variety is most similar to one variety or a group of related varieties:

(1) identify these varieties and state a¥l differences objectively;
(2) atiach statistical data for characters expressed numerically and demonstrate that these are clear differences; and
(3) submit, if helpful, seed and plant specimens or photographs (prints) of seed and plant comparisons which clearly indicate disfinctness.

18¢c. Exhibit C forms are available from the PVPO Office for most crops; specify crop kind. Fill in Exhibit C (Objective Description of Variety) form as completely
as possible to describe your variety.

18d. Optional additional characteristics and/or photographs. Describe any additional characteristics that cannot be accurately conveyed in Exhibit C. Use
comparafive varieties as is necessary to reveal more aceurately the characteristics that are difficult i describe, such as plant habit, plant color, disease
resistance, efc.

18e. Section 52(5) of the Act requires applicants to furnish a statement of the basis of the applicant’s ownership, An Exhibit E form is available from the PVPO.

19. If "Yes" is specified (seed of this variety be sold by variety name only, as a class of certified seed), the applicant MAY NOT reverse this affirmative decision
after the variety has been sold and so labeled, the decision published, or the cerfificate issued. However, if "No” has been specified, the applicant may
change the choice. (See Regufations and Rules of Practice, Section 97.103).

21. See Section 83 of the Act for the Conlents and Term of Plant Variely Protection.

22, See Sections 41, 42, and 43 of the Act and Section 97.5 of the regulations for sligibility requirements.

23. See Section 5.5 of the Act for instructions on claiming the benefit of an earlier filing date.

21. CONTINUED FROM FRONT  (Please provide a stalement as to the limitation and sequence of generations that may be certified.)

22, CONTINUED FROM FRONT  (Please provide the date of first sale, disposition, transfer, or use for each country and the cireumstances, if the variety
(including any harvested material) or a hybrid produced from this variely has been sold, disposed of, transferred, or used In the U.S. or other countries.)

|7 pap hslos
0-H-0D  USA
23. CONTINUED FROM FRONT  (Please give the country, dale of filing or issuance, and assigned reference number, if the variely or any component of the variely
is protected by intellscfual properly right (Plant Breeder's Right or Patenti).}

NOTES: Itis the responsibility of the applicantiowner to keap the PYPO informed of any changes of address or change of ownership or assignment or owner's
representative during the life of the application/certificate. There is no charge for filing a change of addrass. The fee for filing a change of ownership or assignment or
any modification of owner’s name is specified in Section 97.175 of the regulations. (See Section 101 of the Act, and Sections 97.130, 97.131, 97.175(h) of the
Regulaiions and Rules of Practice.}

To avoid conflict with other variety names in use, the applicant must check the variety names proposed by contacting: Seed Branch, AMS, USDA, Room 213,

Building 3086, Beltsville Agricultural Research Center—East, Beltsville, MD 20705, Telephone: {301) 504-8089.

According to the Paperwork Reduction Actof {995, an agency may not conduct or sponsor, and a persan is not reiired to Tespond o a collection of informarion unless it displeys a vafid OMB control number. The valid OMB control
wmber for this collection of information is (0581-00535). The rime required 1o complete this infc ion collsction is estimated to avernge 1.4 honrs per response, including the time for reviewing instructions, searching existing dets seurces,
gathering and maintaining the data needed, and completing and reviewing the collection of information.

The U.S. Depestment of Agricuiture (USDA) prohibits discrimination in a]i its prog and zctivities on the basis of rmce, color, national otigin, gender, religion, age, disability, political beliefs, sexuaf erientation, and marital or family staws.
(Notall probibited bases apply 1o all programs.) Petsons with disabilities who require ekernative means for eommunicarion of) infi ion (Braille, lerge print, audiotape, etc.) should contact the tISDA's TARGET Center at 202-
720-2600 {voice and TDD). To filc a complains of discriminasion, write 1'SDA, Director, Office of Civil Rights, Reom 326-W, Whiten Building, 14th and Todependenes Avente, SW, Washington, DC 20250-9410 or call (202) 720-5%64
(voice and TDD). USDA is an equat opporunity provider and ¢mployer. —_—

S8 T-470 (2-99} designed by the Plant Varlety Protection Office with WordPertect 6.0a. Replaces STD-470 (6-98) which Is obsolete,

L



Exhibit A | 204200015
Origin & Breeding History
‘Big Star’ (Experimental line G.L.-230-1-m-m) is a Cutting/Leaf type lettuce, Lactuca
sativa L., variety. The breeding history is described below in detail and Figure 1 illustrates the

pedigree and the invention history of Big Star.

" In 1993, Big Star was instigated from a single green leaf/romaine outcross plant
selected from a commercial Darkland Cos (PVP No. 9000137) field in Salinas
- Valley, California. The outcross plant did not show any tipburn symptoms and
was non-cupping (closure of internal léaves) and displayed glossy dark green leaf
color. The selected plant, labeled as Canyon-1, was allowed to self-pollinate in
the greenhouse and the resulting seeds were collected. Single plant selection
‘program was used to develop Big Star. :

In 1994, approximately 50 seeds were planted in Salinas Vﬁliey, California. The
materials at this stage were genetically segregating for the romaine/Cos type (~ 10-15%) and the
green leaf type (~ 85-90%). A total of six single plant selections for the green leaf type were .
made for the next generation. The phenoty'pes of the selected plants were mostly alike except for
minor differences such as the degree of leaf glossiness, green color, amount of leaf blistering,
and open (non-cupping) to \semi-open kind. Of six, dnly three plants survived. The plants were
allowed to self pollinate and the resulting seeds were collected.

In 1995, approximately 50 seeds from each line were planted in Salinas Valley,
California. Seven single plant selections were made from line Canyon-1-3. Selection was based

~ on short core length, no tipburn symptoms, non-cupping with semi-glossy dark green leaf color
and frilled leaf margins. Of seven, only six plants survived. The plants were allowed to self
pollinate and the resulting seeds, segregating for seed color, were collected.

In 1996, seeds from each pedigree were planted in Salinas Valley, California. Plants of
line Canyon-1-3-2 were appeared to be genetically uniform for short core lengfh, no tipburn

~ symptoms, non-cupping with semi-glossy dark green leaf color and frilled leaf margins. Three
individuals were selected and labeled as Canyon-1-3-2-1, 2 & 3. The plants were allowed to self
pollinate in the greenhouse and the resulting seeds were collected. |
" In'1997, approximately 50 seeds from each line were pla;itéd in Gilroy, California
for tipburn resistance and the described phenotypic assessments. Plants of line
Canyon-1-3-2-2 were appeared to be genetically uniform for tipburn résistance,
short core length, non-cupping with semi-glossy dark green leaf color and frilled
leaf margins. Genetic stability was prominent in this Fs generation. Five
individuals were selected from Canyon-1-3-2-2 and were labeled accordingly. Of

five, only three plants survived and they were allowed to self-pollinate in the
greenhouse and the resulting seeds were collected. - =

Central Valley Seeds, Inc.
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In 1998, seeds from each line were planted in Gilroy, California. Plants from each line

appeared to be genetically stable and uniform for tipburn resistance, short core length, non-spiral,
non-cupping with semi-glossy dark green leaf color, and frilled leaf margins. Five individual
plant selections were selected from line Canyon-1-3-2-2-3. Plants were allowed to self pollinate
in the greenhouse and the resulting seeds were collected.

1n 1999, one hundred twenty four seeds from each line were greenhouse germinated and
were later transplanted in Sanger, California. Plants of lines Canyon-1-3-2-2-3-1 through —5§
were uniform and appeared to be genetically stable. Preference was given to line Canyon-1-3-2-
2-3-1 and the entire line was collectively massed in the seed production field and the resulting
seeds were collected.

In October of 1999, seeds of line Canyon-1-3-2-2-3-1 were planted in a 50 fi. x 100 ft.
insect resistance seed cage in Winterheaven, California. All plants were appeared to be
genetically and phenotypically uniform in accordance to our selection criteria. At this stage, the
experimental name Canyon-1-3-2-2-3-1-mass was changed to G.L.-230-1-m.

In year 2000, the experimental line G.L.-230-1-m was massed increased in Central Valley
Seeds’ commercial seed production fields in Five Points, California. The experimental
designated breeding line G.L.-230-1-m-m was given the name ‘Big Star’. The field performance,
adaptability and type acceptability of ‘Big Star” has been examined and confirmed in several
lettuce growing areas of California and Arizona. Compared to other available commercial green
leaf varieties under higher than normal temperatures and adverse environmental conditions, ‘Big
Star” does not spiral, stays open and is non-cupping (non-heading), is highly resistant to tipburn
and is very pliable for packaging and shipping. Further more, our field observations suggest that
‘Big Star’ is harvestable and does not break down and holds its phenotypic characteristics 10-14
days passed its optimum maturity harvest date. Based on our field and commercial seed
production trials, it has been determined that the green leaf lettuce variety ‘Big Star’ is

genetically distinct, stable and uniform and no variants or off types have been observed.

Central Valley Seeds; Y.
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Exhibit A: Origin & Breeding Statement:
As stated in the PVP application, Big Star was originated from a single green .
_ leaf/romaine outcross plant selected from a conimercial Darkland Cos (PVP No. 9000137) field
in Salinas Valley, California. We could not locate any records for the 1991 and 1992 seed
production years to possibly identify and locate any green leaf type variety growing adjacent or
nearby the “Darkland Cos” lettuce. However, in the early 1990°s Central Valley Seeds did
produce the green leaf lettuce “Hacienda” and “Crisp & Green” as a commercial varieties. We
cannot be certain but it is possible that any of the named green leaf lettuce varieties rmght have
been the pollinated source for the original outcross. Finding such genetic outcrosses in the
commercial fields is not totally uncommon. For example, lettuce variety Two Star (Plant Variety
Protection Number 9200270) was originally developed from an off type of romaine lettuce

variety Green Towers.

In the commercial Dai'klaxild Cos (PVP No. 9000137) planting field in Salinas Valley, California
where the off type was found, there were only a couple of plant individuals that were noted to be
different. However, only one plant was selected and developed into ‘Big Star’

The seed color of lettuce variety ‘Hacienda’ is black.

-

“ Big Star” has been observed for seven generations of reproduction and during the seed 1 1ncrease
period and is stable and umform No variants were observed
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Figure 1. The Pedigree of Lettuce, Lactuca sativa, Green Leaf variety ‘Big Star’

Off Type 1993, Salinas Valley, California
50 Canyon-1 Plants Hacienda Farms, Silacci Ranch, Salinas Valley, California

. l Water Date: 1/12/1994

Canyon-1-1 Canyon-1-3 Canyon-1-4

l Soledad, Salinas Valley, California
Water Date: 5/19/1995
®
Canyon-1-3-1  Canyon-1-3-2  Canyon-1-3-3  Canyon-1-3-5  Canyon-1-3-6  Canyon-1-3-7
Soledad, Salinas Valley, California
Water Date: 5/19/1996
®
Canyon-1-3-2-1 Canyon-1-3-2-2
Gilroy, California
Water Date: 3/2/1997
b2
Canyon-1-3-2-2-1 Canyon-1-3-2-2-2 Canyon-1-3-2-2-3
Gilroy, California
l Water Date: 4/24/1998
®
Canyon-1-3-2-2-3-1 Canyon-1-3-2-2-3-2 Canyon-1-3-2-2-3 Canyon-1-3-2-2-3-4 Canyon-1-3-2-2-3-3
®
Sanger, California
Water Date: April 1999
Canyon-1-3-2-2-3-1-m
&®
Winterheaven, California
Water Date: October 1999
G.L.-230-1-m

Five Points, California
Water Date: April 2000

‘Big Star’ (G.L.-230-1-m-m)

. Central Valley Seeds, Inc.
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Exhibit B
Additional Novelty Statement

Statistical Analysis

Measurable characteristics were assessed in several localities or dates and the results
were analyzed separately. Unless otherwise indicated, the statistical analyses were performed -
using T-test. The results presented in actual t-value and probability values pft]. The standard of
deviation for each variety in the comparisons is presented in sigma value. LSD mean 95%
corresponds to Least Significant Difference between the means at the 95% probability level.

Statement Of Distinctness

‘Big Star’ belongs to the Cutting/Leaf type lettuce, Lactuca sativa L. vatieties. ‘Big Star’ is

adapted for the lettuce growing regions of California and Arizona. ‘Big Star’ is unique forits . e
class and is relatively medium in height, with a medium frame structure, very thick and slightly . Qﬂ@ 3}”-. I 0.
savoy (blistering) leaf texture, slight to moderate leaf undulation, semi-glossy green leaf color,
short core length, and a flat butt shape with-smeeth midribs. ‘Big Star’ expresses resistance to h‘w
tipburn and does not spiral (twisting of the plant at maturity). According to the Munsell Color

Chart for Plant Tissues, ‘Big Star’ has leaf color Value 4 Chroma 6 Hue 5 GY. ‘Big Star’ seed

color is white. ‘Big Star’ is genetically pure and stable and has excellent seed emergence.

Example # 1
‘Big Star’ is similar to ‘T'wo Star’; however,
Area ‘Big Star’ ‘Two Star’
Seed Color White Black R ¥
Leaf Blistering (Savoyedness) | Skight Mo(I€ v+ | Moderate Sy et
Plant Height Medium Tall 7[>2[68
Maturity About 2-3 Days Late About 2-3 Days Early
Tipburn Highly Resistant Intermediate -
Leaf Undulation Intermediate (oo 1ol Severe  <STvon 9
Cupping Non-cupping Intermediate
Quter (Older) Leaf Shape Wide at Bottom Narrow at Bottom

NOTE: As an experimental variety, ‘Big Star’ was consistently evaluated at the harvest
maturity date of “Two Star’, which is in average 2 to 3 days earlier in harvest maturity than
‘Big Star’. Therefore at its optimum harvest maturity, ‘Big Star’ will be heavier in an average
of 50-60 grams in weight. Furthermore, ‘Big Star’ is harvestable 7-10 days passed its optimum
maturity date.

Example #2

‘Big Star’ is most similar to “Two Star’; however, ‘Big Star’ is significantly different
than ‘“Two Star’ based on the following measurements:

Central Valley- Seeds; Iric.



Exhibit D :
Close-up Top & Under Side Pictures of ‘Big Star’ and ‘Two Star’ Mature Leaves at

Source: Duncan Ranch, Gabilan View. Salinas, California, Lot # 13. Water date: 4/18/2001. Photographs taken:
6/12/2001.

Central Valley Seeds, Inc.



LIVESTOCK AND SEED DIVISION

OBJECTIVE DESCRIPTION OF VARIETY
LETTUCE Lactuca sativa

EXMHIMIT

AAME OF APPLICANT {5}

CENTERAL VALLEY SEEDS, INC.

FOR OFFICIAL USE ONLY"

ADORESS (Street oand No. or R.F.D. No., City, State, and ZIP Code) -

HBS™ VIeTpr WAY, SUITE 1D
SALINAS, CA. 93907

PVPO NUMBER
P
"

i J LJ -

VARIETY NAME

blg Sk

EXPERIMENTAL DESIGNAT{ON

G.L. -220-1-M-M

Place numbers in the baxes for the charactars which best describe this variety. Measured data should be the mean of an appropriate n‘umbar {at teast 10) of wall
" spaced plants. Royal Horticuitural Society or any recognized color standard may be usad to determine plant colors.

“he lccation of the test sraa is: Color System Used: -
" SALINAS, CALIFORNIA MutY\J$EL?, COLOR CHART 7@ PLANT TISSU

» PLANT TYPE: {Saa list of suggested chack varietias pege 4.

. 01=Curting/ Leaf 05=Grest Lokes Group Q9=5tem
I ol 02=Burterhead OB=Vanguard Group 10=Latin
03=givt OT=fmperial Group 11=0THER:
Od=Cos or Romaine 08=Eastern (Ithaca}l Group
i 1 COLOR LIGHT DORMANCY HEAT DOHRMANCY
SEED . 1=Whits (Silver Gray) 1=l ,
I I 2=Black {Gray Brown) m Light Required 1=Susceptible
!  a=Brown {Amber} 2=Light Not Required 2=Not Susceptible

. COTYLEDON TO FOURTH LEAF STAGE: NOTE: Provide a color phatwograph or photocopy of tha faurth leaf from 20 day old seediing

grown undsr optimal conditicns,

2_| SHAPE OF COTYLEDONS: 1=Broad 2={ntermediate 3=Spatulate

2| SHAPE OF FOURTH LEAF:

MDD

1 2 4 5 6
ED LENGTH/WIDTH INDEX OF FOURTH.LEAF: L/W x 10 -
APICAL MARGIN: f=Entire 4=Moderately Dentate - " T=Lobed
2=Creanate/Gnawed §=Coarsely Dentate 8=OTHER (specify)
2 BASAL MARGIN: 3=Finely Dentate E=Incised
UNDULATION: 1=Flat 2=5light Z=Medium 4=Marked
GREEN COLOR: 1=Yellow Green I=Meadium Green S=Blue Green TeGray Green
] 2= ight Grean 4=Dark Green G+Silver Green
ANTHOCYANIN:
DISTRIBUTION: 1=Absent 3=Spotted S=OTHER fspecify]
l 2=Margin Cnly 4=Throughcut
D CONCENTRATION: 1=Light 2=Moderate 3=intense
I 2_[ ROLLING: 1=Absent 2=Present
| Zl CUPPING; 1=Uncupped 2=5light 3=Markedly
I i REFLEXING: 1=None 2= Apical Margin I=Lateral Margins
47 Page 1 of 4

RM LS-470-1 Formerly Form GR-470-1 which is obsolete
(9-88) - —

9



4, MATURE LEAVES (observe harvert-mature outer leaver}:

e

o

A

-

P

i

1

NOTE: Provide color photo of harvest-tnature lagves which accuratsly shows color and margin characteristics.

MARGIN:

INCISION DEPTH: 1=Absent/Shallow {Dark Green Boston)
{deepest panetration of the margin}

2=Moderats {Vanguard) 3=Deep {Great Lakes 659)

1=Entira (Dark Green Boston)
2=Shatiowly Dantare (Great Lakes 85}

INDENTATION:
({finest divisions of the margin)

3=Dadply Dentate (Great Lakes 659) 5=QTHER (specify)
4=Crenate {Vanguard)

UNDULATION OF THE

APICAL MARGIN: t=Absent/Stight (Dark Green Boston)

2epModerate |Vanguard) 3=Strong (Great Lakes 659)

tw\ery Light Gresn (Bibh)

GREEN COLOR: 2«Light Green {Minetza)

5wVery Dark Green

3wMedium Green {Great Lakes)
G=QTHER

4=Dark Green {Vanguard}

ANTHOCYANIN (grown ot or below 10 Cj:

1=Absent

DISTRIBUTION: 2aMargin Only (Big Boston}

a=Spotted (Calif, Cream Burter) §=0THER (#pecify)

4»Throughaut {Prize Heaad}

CONCENTRATION: 1=Light (lceberg)

2=Moderate (Prize Head} 3=Intensa {Ruby}

S1ZE: 1=Small 2=Medium 3I=Large
GLOSSINESS: TuDull {Vanguard) Z2=Moderate {Salinas) JuGlossy (Great Lakes}
BLISTERING: 1=Absent/Slight (Salinas} 2=Moderate {Vanguard} 3=S$trong (Prize Head)

LEAF THICKNESS: 1=Thin

2=|ntermediate 3=Thick

FEEFNOE BHERN

TRICHOMES: 1=Absent (smooth)

2=Present {spiny}

5. PLANT (ot market stage. Choose a comparison variety appropriote for this type.).
SPREAD OF FRAME LEAVES: Y

b L]

21D 1? em This variewy em

(specify comparison variety)

HEAD DIAMETER (market trimmed wif!—ﬁﬂe cap leaf):

(5]

em - This Variety cm (specify comparisan variety)

. 1«Flartaned 3=Spherical 5=Non-Heading
HEAD SHAPE: 2~Sligntly Flattened a=Elongate 6=OTHER
HEAD SIZE CLASS; 1=Small 2=Medium 3=~Large

HEAD COUNT PER CAATON

{2

HEAD WEIGHT:

mm g This Variety | |5 I ﬂg I ] 2_ ST—A p’ {specify comparison variety)
i1=| cose I=Firm
D] HEAD FIRMNESS: 2=Moderate 4=\ery Firm
6. BUTT rbottom of market-trimmed head}:
2| sHaPE: 1=8lightly Concave 2=Flat 3=Aaunded
.| mipAs: 1=Flattened (Salinas) 2=Moderately Raised 3=Prominently Raised (Great
Lakes 653}
7. CORE {stem of market-trimmed head):
5. D mm Diameter at base of head TLUO SW '5 ‘3
Ratioc of head diameter/care diameter
Core height from base of head to apex .
{q 7 mm This Variety Lf 6 mm 2— STA’Q‘ (apecify comparison variety)
8. BOLTING (Give First Water Date NOTE: First Water Date is the date sead firs recaives sdaquate malsture
to germinate, This can and often doas aqual the planting date.
.ﬁ q Number of days from Flrst Water Date 1o seed stalk emergence (aummer conditions);
. This Variety . 51’7"([2— {specify comparison variety)
) 1=Vary Slow 3=Medium G=Very Rapid
BOLTING CLASS: 2=5low 4=Rapid
I Height of mature seed statk: — -
: (7 ( ¢ This Variety cm ] UUD STKQ_ {apecify comparison varicty)
O - BOLTING cont'd, on next page Page 2 o1




8, Bdl.TlNG cont'd.

T —
Spread of Botter Plant (at widest paint): e Yy Ty e e
Pl .-,'3,-‘-39,-‘9!‘ i 2
L‘ 2— em This Variety l5l 3lcm TWO SW (specify comparisan un‘h"ct)'j J 1: } j 3
BOLTER LEAVES: 1=Straight 2=Curved
MARGIN: 1=Entire 2-De;1tata
COLOR: t=Light Green . 2=Medium Gresn 3=Dark Green
BOLTER HABIT: "
E3 TERMINAL ‘
ya INFLORESCENCE:  1~Absent 2~FPrasent
l (L;?Iiﬂki::- d?H 0OTs: 1=Absent 2=Prasent
m BASAL SIDE SHOQTS: 1=Ahsent 2=Prasent
8, MATURITY (earliness of harvest-maoture heod formation):
NOTE: Complete this section for ot [east one season.
SEASON Applic, 1/ #of days | Check I/ #of days CHECK VARIETY 2/
Spring 1] 1 (2| 8 [nND  STAEZ
e 219 5 TIAD_STAR
Fuli o|8 ]l S DA STAZ-
Winter
Give planting datels}, and location(s):
soring _MAZOM (e, 200 | AALUINAS , CALIEDENIA
summee _ APCYL, VR, 700 | IAELINAS, CALIFDENIA
Fail_AUBST 7, 20014 EONZALES, CALIFDRNIA
Winter
1/ First water date to harvest. 2/F Il in check variety name an the sappropriate tine,
10, ADAPTATION:
PRIMARY REGIONS OF ADAPTION frestad and provan adspred): {O=Not tested 1=Not Adapted 2=Adapted)
Southwest (Calif., Ariz. desert) @ Woest Coast @ Nartheast
O | Northeentral @ Southeast D OTHER
SEASON:
spring tarea WEST _COAST | Fanl (ares WEST_COAST )
Summer tarea AMEST CDAST_' ) Wintar (nrmMM}
O GREENHQUSE: O-.Not tested 1=Not Adapted 2=Adapted
E} SOIL TYPE: 1eMineral 2=Crganic 3=Both
ORM L5-470-1 . ] - Page3ofa

{9-86) .



[1. DISEASES AND STRESS REACTIONS {OwNot testsd; 1=Susceptible; 2=intérmediate; 3«Resistant; 4=Highly resistant; S=Tolerant}:

ViRUS
aig Vein
m Lattuce Mosaic
@Cucumbar Maosaic
@Braad Bean Wilt
@Tmnip Mosaic

L—Q_laaat Westarn Yellows

@Lm. infectious Yellaws

FUNGAL/BACTERIAL

@ Corky Root Rot {Pythium Root Rat)

@ Downy Mitdew (Races )

@ Powdery

Mildew

Sclergtinia Rot

@ Bacteriat Soft Rot {Pseudomonas spp. & others) |
L]

@ Botrytis
D OTHER

E]Other Virus

INSECTS
@Cabhege L.oopers

@Root Aphids

@Gmen Peach Aphid

DOthar Insect
E]Pink Rib

@ Russet Spotting
@Ruuv Brown Discoloration

POST HARVEST

@ Internal

{Gray Mold}

PHYSIQLOGICAL/STRESS

(o] s

@ Brawn Rib {Rib Discolaration, Rib Blight}

[o]omHeR

Rib Necrosis {Blackheart, Gray Rib, Gray Streak)

@ Brown Stain

12, BICCHEMICAL OR ELECTROPHORETIC MARKERS:

13, COMMENTS:

TYPE

1) CUTTING/LEAF

2) BUTTERHEAD

3; Blesn

4)  COS, OR ROMAINE

5] GREAT LAKES GROUP
6) VANGUARD GROUP

71 IMPERIAL GROUP

8) EASTERN GROUP

91 STEM
10)  LATIN

SUGGESTED CHECK VARIETIES

CHECK VARIETY

SALAD BOWL

DARK GREEN BOSTON
Bl88

PARRIS ISLAND
GREAT LAKES 659-700
VANGUARD

VIVA

ITHACA

CELTUCE

MATCHLESS

FORM | f.470.1 ]';

Page 4 of 4



Exhibit D

Additional Description of ‘Big Star’

Top and Under Side Pictures of ‘Big Star’ Cotyledon at Fourth Leaf Stage

Central Valley Seeds, Inc.




Exhibit D
Close-up Top & Under Side Pictures of ‘Big Star’ and ‘Two Star’ Interior (Y ounger)
Leaves at Maturity Stage

Source: Duncan Ranch, Gabilan View. Salinas, California, Lot # 13. Water date: 4/18/2001. Photographs taken:
6/12/2001,

Central Valley Seeds, Inc.

4



Exhibit D

Close-up Leaf Margin Picture of ‘Big Star’ and ‘Two Star’ Interior (Y ounger) Leaves at
Maturity Stage

‘Big Star’ ‘T'wo Star’

Source: Duncan Ranch, Gabilan View. Salinas, California, Lot # 13. Water date: 4/18/2001. Photographs taken:
6/12/2001.

Central Valley Seeds, Inc.



Exhibit D
Top Side Pictures of ‘Big Star’ and ‘T'wo Star’ Leaves of Ten individual Plants at Maturity

Source: D’ Arrigo Bros. Company. Salinas, California, Ranch # 15, Lot # 29. Water date: 3/16/2001. Photographs
taken: 5/22/2001

Central Valley Seeds, Inc.

1l
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Exhibit D

Under Side Pictures of ‘Big Star’ and “Two Star’ Leaves of Ten individual Plants at
Maturity Stage

L

Source: D* Arrigo Bros. Company. Salinas, California, Ranch # 15, Lot # 29. Water date: 3/16/2001. Photographs
taken: 5/22/2001

Central Valley Seeds, Inc,



1%

Exhibit D
‘Big Star’ and ‘Two Star’ Appearances at Maturity Stage

‘Two Star’

Source: D’ Arrigo Bros. Company. Salinas, California, Ranch # 15, Lot # 29. Water date: 3/16/2001. Photographs
taken: 5/22/2001

Central Valley Seeds, Inc.



Exhibit D

‘Big Star’ and ‘Two Star’ Butt Appearances at Maturity Stage

“Two Star’
Source: I>’ Arrigo Bros. Company. Salinas, California, Ranch # 15, Lot # 29. Water date:
taken: 5/22/2001

Central Valley Seeds, Inc.

3/16/2001. Photographs

19



Exhibit D

2002

Commercial Field Production of ‘Big Star’ and ‘Two Star’

‘Big Star’

Source: D’ Arrigo Bros.

Company. Salinas, California, Ranch # 5. Water date: 3/16/2001. Photographs taken:
6/13/2001.

Central Valley Seeds, Inc.
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e

No.
Trial Plants/

Rep
Variable Location | Rep No.
Plant Weight (g) 1 10 1
1 10 2
2 10 1
2 10 2
3 10 i
3 10 2
4 10 1
4 10 2

Core Diameter {cm)

EES B LPRIRVE] Fun 3 ) Y IR
B e [ DI = [ B[ —= | B

| Leaf Length (cm)

1 10 1 6.948 | 0.000 | 18.73 21.45 0.88 0.93
1 10 2 6.287 | 0.000 | 18.86 21.96 1.10 1.17
2 10 1 3.604 | 0.003 | 18.85 20.97 1.32 1.40
2 10 2 5202 | 0.000 | 18.11 21.82 1.59 1.70
3 10 1 7.004 | 0.0600 | 18.15 21.50 1.07 1.14
3 10 2 7273 | 0600 ] 18.36 21.26 0.89 | 0.95
4 10 1 3.282 | 0.006{ 1989 21,78 1.29 1.37
4 2 . 21.70 1.36 1.44

Leaf Width (cm) 1 10 1 6.169 | 0.000 | 2257 26.96 1.59 1.69
1 10 2 6.087 | 0.000 | 20.32 25.96 2.07 2.21
2 10 i 4.881 | 0.000{ 20.74 23.56 1.29 1.37
2 10 2 2.871 | 0.015 20.94 22.84 1.48 1.57
3 10 1 6.926 | 0.000 19.53 26.50 2.25 2.39
3 10 2 7.688 | 0.000 20.62 25.86 1.52 1.62
4 10 1 9.088 | 0.000 19.70 24.98 1.30 1.38
4 10 2 12.246 | 0.000 18.93 24.91 1.09 1.16

Teaf area coefficient 1 10 i 9.597 | 0.000 421 578 36.68 | 39.04
1 10 2 8.835 | 0.000 382 570 47.51 | 50.56
2 10 1 6.793 | 0.000 390 493 33.79 | 3596
2 10 2 5.939 | 0.000 378 498 45.00 | 47.90
3 10 i 8.291 | 0.000 354 570 58.16 | 61.90
3 10 2 8.810 | 0.000 379 550 4346 | 46.25
4 10 1 6.920 | 0.600 393 544 49.04 | 52.19
4 10 2 9.944 | 0.000 364 540 30.60 | 42.14

Field Trial Locations:

1. D’ Arrigo Bros. Company. Salinas, California, Ranch # 15, Lot # 29. Water date: 3/16/2001, Evaluation date:
5/22/2001.,

2. 2. Duncan Ranch, Gabilan View. Salinas, California, Lot # 13. Water date: 4/18/2001. Evaluation date: 6/12/2001.

3. D’ Arrigo Bros. Company. Salinas, California, Ranch # 5, lot 16A. Water date: 4/10/2001. Evaluation date: 6/18/2001.

4. D’ Arrigo Bros. Company. Gonzates, California, Ranch # 7, lot 3. Water date: 8/7/2001. Evaluation date: 10/10/2001.
"Leaf area coefficient: Comparing leaf areas between the two varieties. This is calculated by multiplying the leaf width by the
leaf length.

Central Valley Seeds, Inc.



Example #3
‘Big Star’ is most similar to ‘Two Star’; however, ‘Big Star’ is significantly more
resistant to cupping (closure of internal leaves) than ‘Two Star’.

Variable Trial Location | No. Plants/ Rep | “No. ‘Big Star’ | No. ‘Two Star’ bp [chi sq.]
Cupped Cupped
Leaf Cupping 1 20 0 4 0.045
2 20 0 4 0.045
3 20 0 12 0.000
4 20 0 9 0.004
Field Trial Locations:

1. D’ Arrigo Bros. Company. Salinas, California, Ranch # 15, Lot # 29. Water date: 3/16/2001, Evaluation date: 5/22/01.
2. 2. Duncan Ranch, Gabilan View. Salinas, California, Lot # 13. Water date: 4/18/2001. Evaluation date: 6/12/2001.
3. D’ Amigo Bros. Company. Salinas, California, Ranch # 5, lot 16A. Water date: 4/10/2001. Evaluation date: 6/18/2001.
4. D’ Arrigo Bros. Company. Gonzales, California, Ranch # 7, lot 3. Water date: 8/7/2001. Evaluation date: 10/10/2001.
*Presence or absence of cupped plants was recorded as 1 and 0, respectively.
®Statistical analysis based on the probability of one-tailed Chi-squared distribution at 95% level.

Example #4
‘Big Star’ is most similar to “Two Star’; however, ‘Big Star’ has more number of leaves
per individual plant than ‘Two Star’.

Ne. Avg, Avg, LSD
Trial Plants/ t*- ‘Big ‘Two | Mean
Variable Location | Rep value | pit¥] Star’ Star’ 95% | Sigma
No. Leaf per Plant 1 10 14.445 | 0.000 | 35.10 26.60 1.32 1.40
2 10 8.534 | 0.000 | 30.50 25.50 1.31 | 1.39
Field Trial Locations:
1. D’ Arigo Bros. Company. Greenfield, California, Ranch # 10, lot 34. Water date: 8/1/2001. Evaluation date:
10/1/2001.
2. D’ Arrigo Bros. Company, Gonzales, California, Ranch # 7, Iot 3. Water date: 8/7/2001. Evaluation date:
10/10/2001.
- Central Valley Seeds, Inc.

23
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Statement of Distinctness Based on DNA Analysis

“Big Star” is most similar to “Two Star”; however, when DNA analysis is performed,
using PCR products of Genemed Synthesis, Inc. primer number 809, a DNA band of
about 200 bp is absent in “Big Star” but present in “Two Star”.

“Big Star” is most similar to “Two Star”; however, when DNA analysis is performed,
using PCR products of Genemed Synthesis, Inc. primer number 824, a DNA band of
about 200 bp is absent in “Big Star” but present in “Two Star”.

“Big Star” is most similar to “Two Star”; however, when DNA analysis is performed,
using PCR products of Genemed Synthesis, Inc. primer number 876, a DNA band of
about 160 bp is absent in “Big Star” but present in “Two Star”.

“Big Star” is most similar to “Two Star™; however, when DNA analysis is performed,

using lettuce downy mildew linked SCAR primer SCH13, a DNA band of about 980 bp

is absent in “Big Star” but present in “Two Star”.

Central Valley Seeds, Inc., PVP Application No. 200200013
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DNA Analysis of Big Star and Two Star

Introduction. In general, current commercial lettuce types have low level of genetic
diversity and that may create difficulties for lettuce improvement and simple.
identification. However, molecular markers [random amplified polymorphic DNA
(RAPD), restriction fragment length polymorphisms (RFLP), amplified fragment length
polymorphisms (AFLP), simple sequence repeats (SSR) or microsatellites, and etc.] can
be used for various genetic analysis such as genetic linkage map construction, genetic
diversity studies, genetic trait identification, disease diagnostics tools and DNA
fingerprinting (Doganlar et al. 1998, Kojima et al. 1998, Ratnaparkhe et al. 1998, Sicard
et al. 1999). DNA markers have enabled characterization of genotypes independent of
the influence of environmental growth conditions, physiological age of the plant and the
type of tissue being analyzed. DNA markers are especially informative and superior to
those revealed by traditional methods like morphological and protein based markers in
determining genetic differences. Specific RAPD marker fragments have been
successfully applied for identifying celery, blueberry, watermelon and rose cultivars
(Yang and Quiros 1993, Aruna et al. 1995, Torres et al. 1993, Lee et al. 1996). In
Chicory, Cichorium intybus, which is closely related to lettuce, RAPDs have been used
for varietal identification and purity of F; hybrids (Bellamy et al. 1996). In lettuce,
Lactuca sativa L., detailed genetic map has been constructed using various markers
including RAPDs (Kesseli et al. 1994). Furthermore, RAPDs have been used in lettuce
for accession variability and germplasm identification (Waycott and Fort 1994,
Yamamoto et al. 1994) and to closely link DNA markers to various resistance genes, i.e,
downy mildew, corky root, and mosaic virus, in lettuce (Paran et. al. 1991, Paran and
Michelmore 1993, Robbins 1993, Michelmore 2000). Such linked amplified RAPD
products are cloned and sequenced at both ends and turned into sequence characterized
amplified regions (SCARs). SCAR primer pairs then amplify highly reproducible and
robust single major DNA bands the same size as the RAPD fragment cloned (Paran and
Michelmore 1993). In separate lettuce DNA extractions, RAPD banding pattern were
assessed be very consistent in systematic blind tests and in across individuals within lines
{Waycott and Fort 1994, Central Valley Seeds, Inc. (Unpublished Data)]. Therefore

Central Valley Seeds, Inc., PVP Application No. 200200013
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identifying lettuce cultivars by the RAPD techniques is very well possible because each
cultivar yields a reproducible DNA band pattern.

RAPD technigue was used to distinguish varietal difference at the genomic DNA
level and identify specific molecular marker bands between two leaf varieties, Big Star
and Two Star.

Plant Material and DNA Extraction, Seeds of lettuce (Lactuca sativa) plants varieties
Big Star (Central Valley Seeds, Inc., PVP pending application No. 200200013) seed lot
No. GL-230-Y and Two Star (Orsetti Seed Company, Inc. Hollister, California, USA,
PVP No. 9200270) seed lot No. 20-078-013 were germinated in the greenhouse. DNA
was extracted from very young and actively growing leaves collected from pools of about
20 plants per variety using a modified CTAB method (Kesseli et. al. 1991). Genomic
DNA was quantified using a DNA Flourometer (Hoefer® DyNA Quant 200, Amersham
Pharmacia Biotech, USA) and adjusted to 25 ng/ul in sterile TE buffer.

DNA Analysis. Genomic DNA was amplified with minor modifications as described by
Waycott and Fort (1994) using decamer random oligonucleotide primers (Set #9) from
Genemed Synthesis, Inc. (South San Francisco, CA, USA). RAPD DNA amplification
conditions were performed on a Techne GeneMate® programmable thermocycler
machine (Kaysville, UT, USA). DNA amplification was performed in 50 mM Tris-HCl
(pH 9.1), 16 mM (NH,)>SO4, 150 mg/ml BSA, 1.5 mM MgCl,, 2.5 mM dNTP, 4 mM
primer, 25 ng of genomic DNA per 10 ul of reaction volume and 1 U of KlenTaq1® DNA
Polymerase (Ab Peptides, Inc., St. Louis, MO, USA) for 1 cycle denaturation at 94° C for
2 min, followed by 40 cycles at 94° C for 1 min, 35° C for 1 min, and 72° C for 2 min,
and a 5 min final extension at 72° C. The SCARs (sequence characterized aﬁlp]iﬁed
regions) linked to several important genetic traits in lettuce were amplified in conditions
as described (Paran and Michelmore 1993). The amplified products were separated on
4% Latitude™ HT precast agarose gels (BioWhittaker Molecular Applications, Rockland,
Maine, USA) in 1X TBE buffer. Agarose gels were stained with ethidium bromide and
scored for presence and absence of bands. To insure the reproducibility of the RAPD
markers, genomic DNA from each variety was amplified separately at least four times at

different dates.

Central Valley Seeds, Inc., PVP Application No. 200200013
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Results. The amplification profiles were highly informative to establish unique DNA
fingerprint for genomic differences between Big Star and Two Star lettuce varieties. The
polymorphic primers were tested several times to examine the reproducibility of the
amplification reactions. In the preselnt work, DNA amplifications were obvious,
reproducible and consistently resulted in the same RAPD profile. The summary of
polymorphic bands data between Big Star and Two Star is presented in the Table 1. For
example, primer 809 discriminated Big Star from Two Star by the presence and absence
of a ~200 bp DNA fragment band in Two Star than Big Star, respectively (see Figures 1
and 2).

In review, the lettuce varieties Big Star and Two Star could be discriminated from
each other based on their RAPD and SCARs profiles, which makes this technique useful
for lettuce fingerprinting and illustrating genetic differences in analogous cultivars. From
this initial study, our results do support our claim that Big Star and T'wo Star are different
at the genomic level. Additional work may be needed to further apply this technique,
when compared to other standard commercial lettuce cultivars, for lettuce variety

protection, pedigree analysis and seed purity determination.

Table 1. Polymorphic DNA markers and primer sequence used in the

characterization of lettuce leaf cultivars Big Star and Two Star.

Polymorphic | Big Two
Primer® | Primer Sequence (5’-3") Band (~bp) Star® | Star
309 GCCATGTACT 200 A P
824 TCAAGGTCCT 200 A P
876 TCCTGCCAGT 160 A P
SCHI3 | F-GAC GCC ACA CAC ACA CTT TAA GTA 980 A P
R-GAC GCC ACA CCT ATA TCC TTT ACC

*SC”, “F”, and “R” refer to SCARs, forward and reverse primers, respectively.
®«A® or “P™ indicate the absence and presence of the polymorphic band, respeciively.

Ceniral Valley Seeds, Inc., PVP Application No. 200200013
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500 bp
400 bp
300 bp

200 bp

100 bp

Figure 1. Variation of RAPD profiles between Big Star (BS) and Two Star (TS) lettuce
varieties generated by Genemed primer Nos. 809, 824, and 876. Samples were run in
duplicates. M is the size 100 bp DNA marker. Patterns highly reproducible.

Central Valley Seeds, Inc., PVP Application No. 200200013
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SCH13
M BSBS TSTS

1000 bp,

500 bp

100 bp,

Figure 2. Variation of DNA profiles between Big Star (BS) and Two Star (TS) lettuce
varieties generated by lettuce downy mildew link SCAR primer SCH13. Samples were
run in duplicates. M is the size 100 bp DNA marker. Patterns highly reproducible.

Central Valley Seeds, Inc., PVP Application No. 200200013
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Exhibit E
(Attachment)

Statement of the Basis of Applicant’s Ownership

October 11, 2001

Tony M. Avila, Research and Development Director/ Plant Breeder and Adolfo Mederos
developed the lettuce variety “Big Star’ that has been entered in this Plant Variety Protection
application for Central Valley Seeds, Inc.

Tony M. Avila, Dan M. Avila, Joe M. Avila and John M. Avila equal owners of Central
Valley Seeds, Inc. own ‘Big Star’. The ownership name of the PVP certificate shall be under the
name of CENTRAL VALLEY SEEDS, INC.

Sincerely,

Do (hihir

Dan Avila
Central Valley Seeds, Inc.

Central Valley Seeds, Inc.




RErnUUUCE LOCALLY. Jaclude form aumber and date on aif FEproductions. FORM APPROVED - OMEB NO, 0581-0056

"US. DEPARTMENT OF AGIIGULTURE The following statements 2re made in accondance with the Privacy Act of
AGRICULTURAL MARKETING SERVICE 1374 {5 U.S.C. 552a) and the Paperwork Rediction Act (PRA) of 1985,
EXHIBIT E Application Is n;qm’red in {;qgrs ag g&zzet;‘;ﬁm # & plant veriety protection
"o certificate is to be issued .5.C. . Information is heid confidentiat
STATEMENT OF THE BASIS OF OWNERSHIP untdl certificate is issued (7 U.S.C. 2426). confidenta
1. NAME OF APPLICANT(S; Q N - 2. TEMPORARY DESIGNATION [ 3. VARIETY NAME
AAC { ) 4B \ oS OR EXPERIMENTAL NUMBER

AONY AN HA—DAN—ANH ;

JoHNAVIEAS—  CENTRAL UALLEY SEEDS, e, 6172207 1-M-m | Bl STAR

4. ADDRESS {Swreet and No., or R.F.0, No., City, State, and ZIF Code, and Countrys 5. TELEPHONE (finchue arcs code) | 6. FAX finclude area code)}

: 31 187-0939 (83l IS1-0LH2G
4pS VIoTDR WAY , SUNTE 10 7. PVPO NUMBER '
SALINAS, (A . 93507 200200013
8. Does the applicant own all rights to the variety? Mark an "X* in appropriste block, If no, please explain. . [X’ YES I:] NG
9. Is the applicant {individual or companyl a U.S, national or U.S, based, company?

If no, give name of country YES D NO

10- lsthe applicant the original owner?- [X]YEs [ |NO o, ploase answer the fofowing:

a. I original rights to variety were owned by individual(s), is (are] the original owner(s} a U.S. national{s}?

D YES E] NO /f no, give name of country

b. If original rights to variety were owned by a company, is the criginal owner(s} a U.S. based company?

[:J YES D RO /f no, give name of country

11. Additional explanation on ownership {/f needed, use reverse for extra space):

SEE ATIALHED SHEET OF EXHIp )T =

STATEMENT  oF THE pasic oF APPLICANT'S  ©wWWERS P

PLEASE NOTE:

Plant variety protection can be afforded only 1o owners {not licensees} who meet one of the following criteria:

1. i the rights to the variety are owned by the original breeder, that person must be a U.S. national, national of a UPOV member country, or national
of a country which affords similar protection to nationals of the U.S. for the same genus and species.

2. I the rights to the variety are owned by the company which employed the original breeder{s}, the company must be U.S. based, owned by
nationals of a UPOV member country, or owned by nationails of a country which affords similar protection 1o nationals of the U.S. for the same
genus and species.

3. If the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/owner may be the individual or company who directed final breeding. See Section 41(a){2} of the Plant Variety Protection Act
for definition,

'According 0 the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OM8B

control number. The valid OMB control number for this infarmation collection fe 0581-0055.  The time required to complete this information
collection is estimated to average 10 minutes per response, including the time for reviewing instructions, searching existing data sources. gathering
and maimtaining the data needed, and completing and reviewing the collection of inforrmation. :

The U.S. Department of Agricultive (USDAJ prohibits discrimination in its programs on the basis of race, color, national oriqin, sex, refigion. age,
disability, political beliefs, and marital or familial status. (Not alf prohibited bases apply to all programs.}) Persons with disabilities who require
alternative means for communication of program information (brailfe, large print, audiotape, etc.) should contact the USDA Office of Communications
81 (202) 720-5881 (voice} or {202] 720-7808 (70D, i

To file a complaint, write the Secretary of Agriculture, 4.5, Departrent of Agriculture, Washington, D.C. 20250, or calf 1-800-245-6340 (voice) or
(202} 720-1127 (TDDY. USDA is an equal employrment opporiunity employer.

STD-470-E w2.97 {Destroy pravious editions]




